Glutamate metabolism in epilepsy: 13C-magnetic resonance spectroscopy observation in the human brain.
To clarify changes in glutamate metabolism in the brain with chronic epileptic activities, 13C-magnetic resonance spectroscopy observation of glutamate and glutamine synthesis after oral administration of [1-13C] glucose (Glc C1) (0.75 g/kg) was performed in intractable occipital lobe epilepsy patients (n=5) and controls (n=10). 1H[13C]-spectra were obtained from two voxels of 64 ml placed on the bilateral parieto-occipital lobes of the study participants. Time courses for 13C-incorporation into 4-glutamate and 3-glutamate (Glu C4, C3) and 4-glutamine (Gln C4) were obtained and the concentrations of Glu C4, C3 and Gln C4 at the time between 120 and 150 min after Glc C1 administration was calculated. Concentration of Gln C4 was increased in the epilepsy patients [control: 0.39 mM (SD 0.14), epilepsy: 0.60 mM (SD 0.15), P<0.05], whereas those of Glu C4 and Glu C3 were not. The present study revealed increased glutamine synthesis compared with glutamate formation in a widespread cortical area with sustained epileptiform activities, possibly a result of chronic excessive glutamate release from neurons and subsequent uptake into astrocytes.